Reprogramming of Human Fibroblasts to Induced Pluripotent Stem Cells with Sleeping Beauty Transposon-Based Stable Gene Delivery.
Human induced pluripotent stem (iPS) cells are a source of patient-specific pluripotent stem cells and resemble human embryonic stem (ES) cells in gene expression profiles, morphology, pluripotency, and in vitro differentiation potential. iPS cells are applied in disease modeling, drug screenings, toxicology screenings, and autologous cell therapy. In this protocol, we describe how to derive human iPS cells from fibroblasts by Sleeping Beauty (SB) transposon-mediated gene transfer of reprogramming factors. First, the components of the non-viral Sleeping Beauty transposon system, namely a transposon vector encoding reprogramming transcription factors and a helper plasmid expressing the SB transposase, are electroporated into human fibroblasts. The reprogramming cassette undergoes transposition from the transfected plasmids into the fibroblast genome, thereby resulting in stable delivery of the reprogramming factors. Reprogramming by using this protocol takes ~4 weeks, after which the iPS cells are isolated and clonally propagated.